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secondary education, the question of select j 
rent forms of it, naturally enough, obtrudes itself upon our attens 
tion. If secondary education has to be provided in a Variety of 
forms, it would require some method of selecting children 
these, One of the different forms of secondary education often 
discussed in this context is secondary technical education, The 
question that we have to answer in this connection is whether it is 
possible to select children for this type of education at eleven plus, 
that is, when they have completed the primary stage. This piece 
of research by Shri Veda Prakasha purports to give an answer to 
this question. He has critically evaluated the findings of the 
important researches carried out on this problem including a fact- 
orial study of his own. His contention, in general terms, seems to 
be that there is very little evidence for the practical factor at this 
age. Because of this as well as of certain other compelling reasons, 
such as the desirability of taking into account a child’s interests 
and attitudes, he thinks, it is advisable to postpone the selection 
of children for secondary technical education till at least the age 
of thirteen or fourteen, which is the earliest age when the factor 
in question can be expected to emerge somewhat more definitely. 


In view of its great educational significance I have no hesita- 
tion in recommending this study to all who are interested in the 
problem of the reorganization of secondary education. This paper 
was submitted by Shri Veda Prakasha to the Secondary Education 
Commission, and it is good to find that the Commission’s recom- 
mendation that bifurcation of courses should take place at the end 
of the middle or Junior Secondary or Senior Basic Stage concurs 
with Shri Prakasha’s principal thesis in this paper. The Institute 
wanted to publish the paper earlier, but owing to certain budge- 
tary difficulties this could not be possible. 
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The question of reorganizing our secondary education 
is now before the country. The Government of India have 
appointed a commission to enquire into the matter and make 
suitable recommendations. One of the questions which is 
certain of coming up for discussion before the Commission will 
relate to the need for providing different types of secondary edu- 
cation at eleven plus i.e, when children haye completed the 
primary stage.. Again, one of the- alternative types of secondary 
course of instruction which will certainly be discussed in this con- 
text is technical education. A general decision in favour of the 
provision of secondary technical education will assume that it is 
feasible to assess the practical ability (or technical aptitude) of 
children at this age. The present study is an attempt to 
examine pro and con the experimental evidence available on this 
issue, 


It is to be regretted that the data tobe discussed are all 
non-Indian. This could not be helped, for as far as the 
writer is aware, there is no Indian investigation of any great sig- 
nificance available on this subject. There is only one research 
carried out by an Indian, but the subjects of this are also non- 
Indian (English). Under the circumstances, the need for design- 
ing and carrying out our own experiments to discover solutions to 
the Indian educational problems cannot be overstressed. - Pending 
the availability of Indian evidence, however, it should be our end- 
eavour to study such evidence from foreign sources as has rele- 
vance to our problems. This consideration may be a justification 
for the present study, 


Central Institute of Education, Delhi, VEDA PRAKASHA 
February, 1953. 


SELECTION OF CHILDREN FOR SECONDARY 
TECHNICAL EDUCATION AT ELEVEN PLUS 


Practical ability is often classed as one of the special abilities 
which ought to be taken into account in the educational and voga- 
tional guidance of adolescent school-leavers. In countries like 
England, however, it has now become obligatory upon the school 
authorities concerned to ensure that the assessment of the practical 
as well as other special abilities of children is completed at 
least by the time they are ready for transfer from the primary 
stage to the secondary stage i.e. at 11 plus, so that the type of 
secondary education for which they are finally selected is chosen 
in accordance with their mental proclivities. This raises the ques- 
tion of the measurability of special abilities such as verbal and 
literary ability, and practical ability, in children as young as I1 
years old. There is some evidence that the verbal and literary 
abilities of children can be measured at this age, though many 
psychologists would be inclined to question it. Opinion on the 
issue concerning the measurability of practical ability at 11 plus 
is however. sharply divided. On the one hand are those who 


“think that by applying certain suitable tests of practical ability, 


it is possible to determine in most cases whether a given child 
is most likely to benefit from a secondary course of technical 
instruction or not; on the other are those who do not deny 
the possibility of diagnosing cases of extreme ability or 
disability at this age but maintain that in the vast majority of 
cases, it is not possible to assess the ability in question at 11 
plus, since the function concerned does not seem to emerge till 
about the age of 13 or 14. In the following pages, evidence 
of both kinds—for and against the feasibility of assessing practi- 
cal ability at 11 plus— is presented. The conflicting and 
inconclusive nature of the evidence bearing on the problem, 
if it does not establish the impossibility of measuring the special 
ability in question at so young an age, at least does show that 
the problem is not so simple as it is sometimes assumed to be. 
We may begin by stating the evidence in favour of the first 
possibility. 

Of all the educationists interested in the present controversy, 
Alexander is the one who feels most confident that the majority 
of children (about 16% of boys and 8% of girls)! who are most 
likely to benefit from secondary technical education can” be 
allocated, without many errors of judgment, to schools providing 
such instruction at 11 plus, on the basis of their scores on His Per- 
formance Scale of Practical Ability. His main argument appears to 
be that since success in the technical curriculum is determined 
by the two factors g and F? (plus certain necessary character 


J. These two figures are quoted from C. Burts “Symposium on the 
selection of pupils...1, General Survey”, B.J.E.P, (British Journal 
of Educational Psychology) Vol. 17, 1947, p.63. s 


2. F is Alexander’s symbol for the practical factor. 
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qualities such as determination or long-term persistence) and 
since these two factors are measured by his performance scale at 
11 pius, the scores on the scale furnish a trustworthy index of 
the practical aptitude ofa given child and of his likelihood to 
benefit from a secondary technical course of instruction. 

Assuming for the moment that an individual's score in the 
practical factor is determinable at rr plus, how important is this 
factor in determining success in the technical school curriculum ? 
This question, it should be remembered, is as important if not 
more important than the question of determining the existence of 
F at 11 plus, for unless it can be shown that the factor is also 
one that enters significantly into the vocational and educational 
activities for which guidance is provided, its assessment even if 
possible can have but little value for educational practice. The 
results of one of Alexander's own groups may be profitably 
examined in this connexion. It will be recalled’ that one of his 
groups (Group III) consisted of 103 boys from a technical school 
in Chicago, who in addition ro being tested on the performance 
and other tests employed in the investigation had also scores in 
school achievement in Shopwork, Mechanical drawing, Mathe- * 
matics, Science and English. Five factors were extracted from 
the data, namely, g (general intelligence), v (verbal factor), 
F (practical factor), X (persistence) and Z (some unidentifiable 
factor in character}. The percentage of variance which each 
factor accounted for in the different subjects of the technical 
curriculum are reproduced in the following table. 


TABLE I 


Showing percentage of variance accounted for by various factors 
in different subjects in Alexander's investigation? 


; Percentage of variance accounted for 
School Subjects 
ee 


ee a ee ae ee 


——_ > I l 

Shopwork 10 I 
Mechanical 3 n 3 

Drawing 16.5 4 4 75 
Mathematics 31 19 48 2 
Science 12 3I 55 
English 10 63 23 

Total 79.5 117 17 244 36 
Average percent- 
age of Variance 15.9 23.4 3.4 48.8 7:2 
eer C: E E S. -A S 


1. Alexander, W.P, “Intelligence, Concrete and Abstract”, The British 
Journal of Psychology, Mon. Supplement, 19, 1935. 


2. This table is derived from one of Alexander’s tables given in his 
“Intelligence, Abstract and Concrete”, p. 114, 
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It is clear from the table that of all the factors deterniining 
success in school subjects F is the least important. The only two 
subjects in which it does enter at all are Shop-work and Mechani- 
cal Drawing, and in these also it accounts for only 13 per cent 
and 4 per cent of the variance respectively. The values in the 
last row of the table which indicate the average variance 
accounted for by the different factors, in the 5 subjects taken 
together, make this even more apparent. X accounts for nearly 
half of the entire variance (48.8) and is alone, therefore, almost 
as important as all the other factors put together. v comes next 
and accounts for about a quarter of the total variance (23.4) ; 
g accounts for the next 159 and Z for only 7.2; F comes last 
and accounts fora very small percentage, namely, 3.4. As far 
as predicting success in the technical curriculum is concerned, 
therefore, the conclusions that seem to follow from the present 
analysis are :— 


(1) Itis most worthwhile to devise suitable tests of X(a 
character trait). As this factor accounts for nearly one half of 
the entire variance, any educational guidance procedure which 
overlooks the factor will run the risk of making recommendations 
on a yery incomplete appraisal of the individual’s important 
qualities. 


(2) Since the factor next in importance is the verbal 
factor, it follows that as far as mental abilities as distinguished 
from qualities of character and temperament are concerned, its 
assessment would seem to be more essential than that of any 
other ability. Itis rather surprising that v should come to play 
so important a role in school subjects of a technical curriculum, 


(3) General intelligence seems to be important but not 
so important as it might have been expected. The remaining 
two factors Z and F are insignificant, particularly F which 
accounts for only a very negligible fraction of the variance (3.4). 


Alexander’s analysis further showed that the three perfor- 
mance tests had no loading in X and v; in other words they 
left about ł of the whole variance (72.4) entirely undetermined. 
The remaining three factors in which they showed loadings were 
g, Zand F which together accounted for about } of the vari- 
ance (26 5) only. In g which is the most important of the three 
factors, they were not as highly saturated as certain other tests 
as, for example, Spearmen test 3 or Number-verbal test 2; in Z 
also the highest loading occurred in one of the Spearman’s tests 
(test 2). The only remaining factor in which one of the three 
performance tests (Cube Construction) showed the highest loading 
(.704) was, therefore, F, a factor of such negligible importance that 
no serious harm could occur even if it were completely over- 
looked in an actual guidance programme. In view of these 
facts, whether educational guidance for technical courses of 
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instruction, in añy effective sense of the term is possible on the 
basis of performance in Alexander’s Scale may be seriously 
questioned. 


Returning to the question of assessing practical ability at 
1r plus, it is noted that Alexander’s own evidence although 
relevant toa consideration of the factorial structure of his tests 
was not very relevant to this problem for all his groups consisted 
of older subjects. One of his groups was sufficiently young 
(mean age 142.4 months) for the purpose, but since sex was not 
controlled, little reliance can be placed on its findings, Alexander 
himself used the results of this group mainly in illustrating the 
statistical techniques employed in his investigation. 


The main evidence in support of his views seems to be 
derived from the confirmatory researches carried out by Drew. 


In a thesis (1944) lodged at Leeds University—“An Experi- 
mental Enquiry into the methods of selection for Technical 
Education based on Multiple Factor analysis”, Drew is mentioned 
by Alexander? to have produced evidence that F was capable of 
measurement at the age of 11 plus. In a later research, Drew 
arrived at certain conclusions concerning the measurability of and 
relationship between F and k* at different ages and many other 
important matters regarding the allocation of children at 11 plus 
to different kinds of secondary education. His conclusions 
pertinent to the present topic were these. “.., 


(4) The performance scale, which has been shown to 
measure g and F at 11, correlates substantially with success in the 
Junior Technical School Diploma Examination... 


(5) Selection of boys for technical education can be facili- 
tated at 11 plus by using the performance scale as a measure of 
technical aptitude, in addition to tests of general and verbal 
ability „A certain degree of general ability and some minimum 
verbal ability are required as qualifying criteria, for admission to 
Technical Schools. Indication of technical aptitude, where 
marked, should be the determinent of direction... 


(6) Allocation by type of ability as well as by degree can 
be carried out effectively, within certain limits, if results on the 


individual performance scale are obtained during the final year in 
the Junior School.” 


1. Alexander, W.P, “Symposium on the selection of ‘Dupils...11,, An 
Administrator’s point of view,” B.J.E P., Vol. 17, 1947, p. 124. 


2. The symbol k was first employed by A.A. El. Koussy in 1935, to 
label a spatial factor for which evidence was reported by him in his 
study on visual perception of space. Since then the symbol has been 
generally used to represent this function. 


3. Prey L. J. “An investigation into thc measurement of technical ability,” 
ccup. Psycho] ee 21, 1947, pp. 43-44. 
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These three conclusions may now be examined seriatim. 
The first conclusion is a very weak conclusion indeed. Since 
-the group in which the performance scale is shown to measure g 
and Fat 11 plus and the group in whieh it is later shown to be 
significantly related to school Diploma Examination at 16 are 
different, it can be questioned whether the correlation coefficient 
obtained in the older group is a true measure of the accuracy with 
which performance scale scores obtained at 11 plus will predict 
subsequent achievement in the technical curriculum at 16. The 
only valid and satisfactory procedure to answer this question 
would consist in giving the performance scale to a group of I1 
year old children and later to correlate it with their achievement 
in technical subjects after 4 or 5 years when there is reason to 
believe that the abilities and interests of children have sufficiently 
stabilised to make a final estimate of their performance possible. 


Even granting that the correlation coefficient which Drew 
obtained in his 16 year old group is a measure of the extent to 
which performance scale measures technical aptitude, what is the 
size of this coefficient ? On averaging the correlations between the 
three performance tests (Passalong, Kohs’ and Cube Construction) 
and the four groups of school subjects of the technical curriculum 
(English, Science, Drawing and Shops), a value of .300 was 
obtained. The standard error of this co-efficient on a null hypo- 
thesis of independence is .107; in other words, the average cor- 
relation co-efficient between the performance tests and the school 
subjects is not even three times its standard error—certainly not a 
‘substantial’ relationship ! How much reliance could be placed 
on this co-efficient may be imagined by noting that if it were 
attempted to predict success in the criterion by means of a 
test of this type, the variance of the ultimate criterion scores for a 
given test score would be over 90 per cent of the variance which 
would be obtained if the test evidence were not available. What 
would be the relationship between performance on this scale as a 
whole and the technical criterion as measured by combining scores 
in all the four groups of the school subjects to the best advantage 
cannot be ascertained, for Drew reported no figures on the matter. 


_ The second conclusion (5) is very reasonable in appearance, 
since all that it says is that in the case of those few children who 
are exceptionally good at the performance scale and only mode- 
rately good in general intelligence and verbal ability, a decision in 
favour of their receiving secondary technical education may be 
taken. However, the experimental data reported by Drew in his 
article are not directly related tq this recommendation. Conse- 
quently without making further detailed statistical analysis of his 
findings regarding the number of cases that this recommendation 
is justifiably going to affect etc. it is not possible to estimate the 
exact value of the suggestion Seemingly, it will affect only a few 
cases, thus leaving educational decision in the case of the vast 
majority quite undetermined. s 
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The last conclusion is, again, unwarranted, due to the objec- 
tions raised against the first conclusion which are also valid 
here. There is, however, an additional flaw in this conclusion. 
Since none of the groups"Studied by Drew was tested by him dur- 
ing the final year in the Junior School, the conclusion is purely an 
expression of opinion unsupported by any experimental data. 

In addition to these criticisms, it may be mentioned | that 
Drew’s findings regarding the measurability of practical ability at 
11 plus have been criticised by other investigators on several 
important grounds. Bradford, for example, thinks that Drew’s 
data are not very reliable, owing to the fact “...that the perfor- 
mance testing on the two younger groups of pupils was largely 
carried out by Training College students hardly out of their teens 
and not by a responsible psychologist,...” Slater has further 
shown that the factorial results obtained by Drew do not fit the 
data from which they are derived, He also thinks that ‘*’...there 
are certain findings which are so extraordinary that one is forced 
to doubt whether they have been correctly recorded.”?. In view 
of the fact that Drew has not replied to these criticisms, not 
much significance need be attached to his evidence that practical 
ability is measurable at 11 plus as well as to his other findings. 


Earle also believes that ‘Provided that we take the trouble 
to study properly the mental processes involved, we need have no 
difficulty in making reasonably reliable forecasts at 11 plus regard- 
ing the probable progress and achievement of individual pupils 
and in basing our classifications upon these forecasts.’? — Earle’s 
conviction -regarding the possibility of effective classification of 
children at 11 plus seems to be based among other things on the 
satisfactory results yielded by his “Duplex Test? in allocating 
school children during the first year of their secondary school 
courses to different types of secondary curricula in a certain 
multi-lateral school* of which he was the principal for eighteen 
years, This test according to its author serves a dual purpose. On 
the one hand the total score serves as an index of the general 
ability of the child; on the other hand, the scores in the com- 
ponent parts give separate measures of the child’s ability to use 
words, togecognize or describe attributes, to recognise and employ 
processes involving relations of number and space etc. and thus 
provide useful information regarding the relative strength of the 
various abilities (such as linguistic ability, practical ability, etc.) 
employed by him in his school work. ` 


1. Bradford, E. J. G. “Symposium on the selection of pupils... [V—An 
experimenter’s point of view” B. J. E. P., Vol. 18, 1948, p. 69. 


2. Slater, P.—“Evidence on selection for Technical Schools,” Occup. P., 
Vol. 21, 1947, p. 140. 


3. Earle, F. M. “The significance of ability differences at eleven plus”, 
Occup Psych., Vol. 21, 1947, p. 195. 


4. Krikcaldy High Scigel, Fife. 
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Earle’s evidence is of value, especially because it comes 
from “..a practical schoolmaster who has been engaged in 
classifying and advising secondary pupils according to their 
abilities and interests for a long time.” _ However, there are one 
or two considerations which seem to detf€ct to some extent from 
the force of his conclusions. In the first place, the evidence in 
question relates to children of 12 years of age and not to children 
of 11. Earle says that his tests gave satisfactory results even 
with children of 11, but he reports no actual evidence in 
support of his claim. Secondly, the allocation of children 
to different. secondary departments in Earle's multilateral 
schoo) seems to have been largely determined by a conside- 
tation of the level of their general and verbal ability only 
and not by a systematic assessment of all the aptitudes 
involved. Lestly Earle seems to take proficiency in mathematics 
and science as an adequate index for practical ability. No 
doubt success in these subjects seems to be necessary for achieve- 
ment in highly technical professions and that is probably the 
main reason why a considerable amount of time is devoted to 
these subjects in the technical school curriculua ; but it is doubt- 
ful if practical ability and the ability to excel in these subjects are 
co-extensive. Science and Mathematics as usually taught in 
schools scem to be of an abstract character and for that reason 
to be more related to gereral intelligence and verbal ability than 
to practical ability. That is also the explanation suggested by 
Alexander as to why he failed to get any F loading in science and 
mathematics in his investigation. é 


In a factorial study which was designed partly to throw 
light on the theory of ‘abstract? and “practical” types “but 
mainly to see whether any emergence Or growth of abilities 
could be deduced from the results of a battery of tests given to a 
complete ege group of boys, at six monthly intervals between the 
ages of 11} and 133”, Dempster gave to his group four tests of 
a yerbal nature, four spatial tests (Space Perception, Form 
Relations, Memory For Designs and Tracing) and a verbal and a 
non-verbal test of general ability. The results were analysed by 
the centroid method and upon each occasion three factors 
emerged, a general factor followed first by a bipolar factor 
differentiating between abstract or verbal tests and concrete or 
non-verbal tests, and then by a third factor, also bipolar, that 
seemed to contrast the “Reasoning” tests with (what Dempster 
calls) the**Appraisai” tests. Dempster concluded : “The abilities 
associated with verbal and spatial work seem to be maturing at 
comparable speeds during these years. This conflicts with the 
Statement made by Burt and others that the ability associated 
with spatial tests either “emerges” after the age of 11 or matures 
more rapidly after that age and thus can be more easily measured 


1. Earle, F. M. op. cit., p. 195. 
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at 13 than at r1.” Bradford also conducted an experiment to 
ascertain the value of certain new principles of selection for 
grammer and technical schools. Using a test-population of 120 
primary school children, 1 years of age, he arrived atthe follow- 
ing concluslon: “Though no completely satisfactory proof of the 
existence, at the age of 11 years, of marked differences between 
success at verbal and practical tests may have been published, the 
results obtained...suggest that measurable differences may be 
expected among pupils of 11 years of age, if their mental age is 
at least 12 years”*. In other words, Bradford’s conclusion implies 
that the likelihood of benefitting from secondary technical 
education can be determined at 11 only in the case of those 
children whose I.Q. is 109.1 (12/11 X 100). Taking I5 points of 
1.Q. as the standard deviation of intelligence in a normal 11 year 
group, this means that the practical ability of only those children 
is determinable at 11 who are at least, .61 o (9.1/15) above the 
mean. Since only 27.1 per cent of the total population will meet 
the requirement, it further means that in the case of the majo- 
rity of children (72.9 per cent) the decision concerning the suitabi- 
lity of secondary technical education for them cannot be taken at 
11, Itshould be admitted, however, that since children suited to 
secondary technical courses of instruction are generally supposed 
to be of more than average intelligence, the top 27.1 per cent of 
the total population in whose case Bradford thinks that practical 
ability is measurable at 11, may include a good proportion of the 
total number of children suited to technical education in the 
whole population. 


If the evidence produced by Bradford, Dempster and 
others were supported by the findings obtained by other investi- 
gators, there could be no objection against the acceptance of the 
feasibility of selection of children suited to a secondary technical 
course of study at 1r plus. As it is, however, not only do the 
studies carried out by other investigators fail to support their 
findings, but the general opinion of the teachers and psycholo- 
gists also seems to be against the possibility of any scheme of 
effective classification at this age. This evidence must now be 
presented. Before giving the results of the experimental investi- 
gations, the opinions of the psychologists and technical school 
teachers may be stated first. This sort of evidence is very 
important as it is based in many cases on a life-long contact with 
the actual problems of children each faced with the question of 
choosing from among a number of alternative courses of instruc- 
tion the one which suits his or her ambition, interests and ability 


1, Dempster, J.J.B. “Symposium on the selection of pupils for different 
F types of secondary schools, V, the Selector’s point of view,” B.J.E.P., 
Vol. 18, 1948, p. 125. 


2. Bradford, E J.G. op. cit, p. 83. 
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most. The kind of evidence obtained from factorial studies, on 
the other hand, is in most cases based on data collected by giving 
a féw tests supposed to measure certain hypothetical abilities, to 
small samples of children,(rarely exceeding 150) on some par- 
ticular occasions. Moreover such evidence relies in the end on 
the subjective identification of certain factors found trom analysis 
of different groups. It is debatable whether factor-analysis can 
ever identify factors as mental entities, which inter-group com- 
parisons would seem to imply. 


Burt gives several important reasons against the classi- 
fication of children to different secondary courses at 11 plus. In 
the first place he thinks that special abilities (such as the verbal 
ability, mathematical ability, and practical, manual or mechanical 
ability) begin to emerge into prominence only towards puberty 
and, therefore, any assessment made earlier than that age (that is, 
13 or 14) is likely to be falsified by the subsequent mental 
development of the child. Secondly, in his opinion, these special 
abilities are so largely determined by opportunity, experience 
and interest, that their assessment at an early age like 11 plus 
may not possess much significance in relation to the later develop- 


ment of the functions. 


Another objection which Burt raises in this connexion 
relates to the measurability of practical ability at 11 plus. He 
thinks that success in tests of practical ability such as the 
Alexander’s Scale, which are intended to estimate the practical 
aptitude of children at so early an age as 11 plus is determined 
more by the subject’s level of general ability than by special 
aptitude, Our own factorial evidence supporting Burt’s views is 
cited at the end of this discussion (p. 11). Burt further empha- 
sises that the educational future of children should not be decided 
exclusively in the Jight of the assessment of their abilities and 
aptitudes; it is necessary tO take into account the make-up of the 
whole personality and character. For success in the educational 


and later in the vocational sphere, he points out, is not merely 
a function of one’s cognitive dispositions; factors relating to 
temperament and character also play a most determining 
role. He further suggests that a proper esumation of the present 
and future circumstances of a child should also be a relevant 
consideration while giving him educational guidance. Parenthe- 
tically, this sociological consideration of the present and future 
circumstances of the subject seems, in the opinion of the present 
writer, to have been rather overstressed by Burt. Ifa child posse- 
sses the abilities and necessary character qualities to follow a 
certain educational career, ultimately leading to a profession not 
entirely in line with the status and traditions of his family, it may 
not always be right to dissuade him on sociological grounds, from 


adopting the course in question, 
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Similar doubts concerning the measurability of technical 
ability at 11 plus are also expressed by Rodger who has had a 
long experience in dealing with problems of educational and 
vocational guidance. Mhe Report of the Joint Committee of the 
Association of Technical Institutions and the Association of 
Principals of Technical Institutious, under the Chairmanship of 
Mr. M. W. Garside, on “Testing for the Secondary Technical 
School? summarised Rodger’s evidence to the Committee thus : 
“(He)* felt that no psychological tests either at 11 or any other 
age had been successful enough in selecting pupils for technical 
education to warrant their confident use, although he believed 
that many tests could be found which isolate the ‘very good’ 
from the ‘very bad’’ candidates.”! The general opinion of the 
technical school teachers also agrees with that of Burt and 
Rodger. There are many children, they say, who do not show 
any conspicuous indications of practical ability at 11 plus but who 
later distinguish themselves in their work at technical schools. 
For this reason, the technical school teachers have, on the whole, 

` been quite content with the past selection arrangements which 
fixed the age of entry to junior technical schools at 13 plus.? 


From a review of these expert opinions on the subject of 
selection, we may now pass on to a consideration of four experi- 
mental investigations, three of which were carried out by Slater 
and the fourth by the author himself, in order to contribute 
further evidence on the issue of the measurability of techni- 
cal aptitude at 11 plus, 


Slater’ tested 82 children from a junior school at Willesden 
during the year they were due to take their Special Places 
Examination. The tests employed were, two tests of spatial 
judgment (Figures Construction and Squares), a new non-verbal 
intelligence test in four sections (N.J.I.P. Group Test 70) used 
as a control test and a standard verbal intelligence test. The 
results were analysed by the Thurstone technique and the 
Spearman method. Both analyses revealed a general factor 
running through all the tests and a verbal factor confined to 
the four sections of the verbal test (Classification, Analogies, 
Completion and Miscellaneous Problems). There was no evidence 
for a spatial factor; the two spatial tests proved to be pure 
measures of general intelligence. 


1. Quoted from P. Slater’s article “Evidence on selection for Technical 
schools”, referred to earlier on page. 6 


2. The evidence is borrowed from P. Slater’s article “Tests for selecting 
secondary and technical school children, “Occup. p., Vol. 15, 1941, 
p. 24, 
3 Ibid, 
* The bracket is the present writer’s. 
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In the second? of Slater’s experiments a group of about 400 
II to 12 years old children from Oxford were tested on the 
following tests : 


(1) A non-verbal intelligence test (N.I.I.P. Group test 70) 
to contro] the variations attributable to general intelligence, 


(2) Avverbal test of intelligence constructed specifically 
with a view to controlling variations due to verbal ability. 


(3) A set of four special tests, namely, the Square Test, 
the Recognition of Designs Test, the Shapes Test and the Spatial 
Test (in four sections). 


In his third? experiment about 200 children (boys and 
girls) of secondary school age (13 to 14) were tested. In addition 
to the tests used in the preceding experiment, a Progressive 
Matrics test was also added to provide a further control on vari- 
ations due to intelligence. The results of both these experiments 
were investigated by Thurstone’s method of factor-analysis and 
in each case two factors—a general and a verbal factor—appeared 
sufficient to account for all the correlational’ variations presented 
by the data. In neither case was there any evidence for 
postulating any spatial factor common to the spatial tests 
used in the two investigations. The results of all the three 
experiments conducted by Slater agree, therefore, in denying 
evidence for a spatial factor in the group of subjects studied. 
(Slater’s interpretations have been recently questioned by 
Adcock? who subjected the former’s data to the new Thourstone 
Multiple group method and several other methods such as the 
cluster analysis, and reported evidence for a k factor which in 
both of Slater’s analyses was (according to Adcock) hiding away 
under the reported general factor. He concluded that the 
seeming absence of the k factor in the original analyses was 
attributable to the assumpgion that g must always appear in 
addition to the group factors’). 


In the factorial study carried out by the author six 
well-known tests of practical ability and two tests of general 
intelligence -one verbal and the other non-verbal—were applied 
to a homogeneous group of 120 children from four primary 
schools in the East End of London. The mean age of the children 


I. Slater, P. “The development of spatial judgment and its relation to 
some educational problems”, Occup. P., Vol. 17, 1943, Pp. 139-155- 


2. Ibid. . 

3. Adcock, C. “A re-analysis of Slater’s spatial judgment research,” 
Occup. P., Vol. 22, 1948, pp. 213-216. 

4» Inthe opinion of the present writer, however, the assumption that 
g must always appear in addition to the group factors, does not 
seem very unnatural especially when , one is dealing with young 
children. He accepts, therefore, Slater’s own interpretation of his 
results. 
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was 10 years 9 months, The tests used were: (1) The Passalong 
Test (W.P. Alexander) (2) Kohs’ Block Design Test (3) The 
Cube Construction Test (4) Vincent Mechanical Models Test B 
(National Institute of Industrial Psychology, London) (5) Form 
Relations Group Test (N I.I.P.) (6) Memory for Designs Test 
(N.LI.P.) (7) Group Test 36 (N.I.I.P. Verba! test of intelligence) 
and (8) Group Test 70/1 (N.I.I.P. Non-verbal test of intelligence.) 


The test intercorrelations ae given in the matrix below. 
Figures in the parentheses are the standard errors of the 
co-efficients. 


Table 2. Showing the original Ccrrelational Matrix, 


Test 2 3 4 5 6 7 r 
I. Pass. 284 .188 .204 217. 220 -154 -153 


(084) (088) (090) (087) (087) (090) (089) 


2. Kohs’ 2505-435 495.518.193.535 
(068) (074) (069) (067) (088) (066) 


3. C. Cons, +372 .410 .4I19 «185.357 
(079) (076) (076) (089) (080) 

4. V. Models 598 .420 3220. .314 
(059) (076) (087) (083) 

5. F. Relations $39) e147) 12397 
(065) (090) (077) 
6. M. Designs 


195 401 

: (088) (077) 
bi 

7. Verbal 36 .430 

(075) 


—— 


LT 

The method of factor-analysis chosen was Thurstone’s 
centre of Gravity Method. The choice of this method was 
determined partly by the relative simplicity of the calculations 
involved but mainly by the fact that in most of the earlier 
factorial investigations on practical ability, the method of 
analysis employed was Thurstone’s. With a different technique oi 
factor analysis, the evidence of the present study would not have 


been, „strictly speaking, comparable to the findings of the earlier 
investigations, 


It may be mentioned here that this factorial investigation 
was not designed independently, but resulted from the data of 
another study which was carried out with a view to determining 
the reliability of the eight tests mentioned above. As 
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such, there are certain defects in the present experimental design 
which under the circumstances could not be helped. For instance, 
the number of tests used is only 8, a number too small to warrant 
any definite conclusions and which enables not more than 4 
psychologically meaningful common factors to be found. Also, the 
number of tests represerting each of the possible factors in the 
study is very small. Excepting the three performance tests 
(1, 2, 3) which in view of Alexander’s research may be supposed 
to posses similar factorial structure in terms of g and F, there is 
only one verbal test representing a possible verbal factor (7), only 
one test of mechanical ability (4) representing a possible mechani- 
cal factor and only two tests (5 and 6) representing a possible 
spatial or & factor. (This would imply the possibility of 5 primary 
factors, g, v, F, mand k). Then again, the number of the group 
tested is only 120, a number too small for a confident identifi- 
cation of the factors involved. In view of these limitations the 
tentative nature of the findings to be reported cannot be 
gainsaid. 

Though it was realised that the factors were probably not 
all meaningful, five were extracted in case the five factors named 
above could be found to be present. After each extraction, the 
diagonal cells were filled by the highest ` co-efficients in the 
columns concerned as estimates of the test communalities. The 
loadings of the five factors are shown in the table below. 


Table 3. Showing centroid loadings of the five factors. 


_— 


Test | I II | Ill IV Vi | h 
Pass. t .358 088 -189 -.187 103 .2I7 
Koh’ ` -729 041 219 -239 149 660 
C. Cons. 613 -.055 .200 «III 144 45I 
V. Models (659-271 -.118 -.149 149 565 
F. Relations 1708 -348 --155 .102 .200 697 
M. Designs 679 ~-138 .029 143 -072 -507 
Verbal 36 | 407. 347 --263 7-181 SITI  .400 
Non-verbal 70/1 Gau 3526 =-179)) n251 9.040 644 


Percentage of vari- 377 59 33 32 17 
ance contributed by 
each factor r 


o a eee 
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In view of the fact, however, that not a single residual after 
the extraction of the second factor was even twice the size of the 
standard error of the original correlation co-efficient, it is highly 
probable that none of the last three factors is significant. The 
extreme smallness of the second factor residuals further obviated 
any need of applying some test such as Burt’s Chi-quare test to 
determine the number of significant factors. The second factor 
residuals are described in the table below. s 


Table 4. Shcwing second factor residuals. Figures in parantheses 
are the standard errors of the original correlations. 


_ 
8 
Tests 2 3 | 4 | 5 6 | 7 

ô (70/1) 

I. Pass, 020 .026 .008 .006 .oo2 -.023 -.106 
(084) (088) (090) (087) (087) (090) (089) 

2. Kohs? `> =.061 033 .007 -029 -.118 —.046 
(068) (074) (069) (067) (088) (066) 

3. C. Cons, -.046 ~-.043 -.005 .046 022 
(079) (076) (076) (089) (080) 

4. V. Models 038 -.065 -.046 .or9 
+ (059) (076) (087) (083) 

5. Form Rela- .OIO .020 -.058 
tions. (065) (090) (077) 
6. M. Designs .033 -.008 
(088) (077) 

7. Verbal 36 043 
(075) 


a ee a U E 


On a basis of stopping factoring when not more than 
5 per cent of the residuals exceed twice the size of their standard 
errors, the existence of even the second factor seems to be in 
doubt. However, as the factoring of the first residual matrix 
gives several loadings exceeding .3, the figure customarily taken 
for a significant loading in a group of this size, the second factor 
was retained. The centroid factor loadings of the two factors 
are shown in the table below. 


PP ae 


15 
Table 5. Showing unrotated centroid factor loadings. 


Test I Il k? 
I. Pass. ; -358 i .088 -136 
2. Koh? +729 1041 ` 533 
3. C. Cons. 613 -,.055 -378 i 
4. V. Models -659 =.271 507 
5. F. Relations 1703 ~ -.348 +623, 
6. M. Designs .679 -.138 .480 
7. Verbal 36 -407 -347 .286 
+351 £ 
8. Non-Verbal -651 +547 
70/1 827 
-.812- 
.0I5 


en, 

It is commonly believed that the centroid axes usually . 
lack psychological meaning; it was, therefore, considered necessary 
to rotate the axes into a simple structure. Thurstone himself is 
very emphatic on the point of rotation and writes, “ No matter 
how the correlational matrix is factored, the axes must be rotated 
into a simple configuration before any psychological interpretation 
can be made, The frequent attempt to find psychological inter- 
pretation for the centroid axes without rotation, and for the 
principal components without rotation, are examples of this 


error”! 
The rotation of the centroid loadings into simple structure 
requires 


«(1) That all factor loadings should be positive within the 
2 limits of sampling errors and (2) that there should be 
as many zero loadings as the configurations of points 


will permit.” ? 


I. Thurstone, L.L. ‘Current misuse of the factorial methods”, 

Psychometrika, vol. 2, 1937s Pe 74 ‘ 

2. Guilford, J.P. Psychometric Methods. McGraw-Hill Book Company, 
Inc., New York and London, 1936, P- 476- 


a- 
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The angle of rotation required for the centroid axes in 
conformity with the above two conditions was found to 
be 63°, 50' in the anti-clockwise direction.) The required trans- 
formed factor loadings were then obtained by applying the 
formula, 


« k'i = k cosh + k sin p 
Rf, = k cos p — k, sin ġ where 


kı and k; = the original centroid loadings for factors 
; I and II. 


k', and k', = the new factor loadings after rotation of 
the centroid axes. 


 =-angle of rotation ”? 


The following table gives the factor loadings before and 
after rotation. 


Table 6. Showing centroid factor loadiugs 


" before and after rotation. 
I II 
No. Test A] 
ee Rotated Unies Rotated | A? 

10 Eass; 358 +237 088 +282 -.136 
. 2  Kohs’ +729 358 O41 -636 +533 
3 C. Cons. 613 +221 -.055 .574 .378 
4 V. Models .659 .047 -.271 71 507 
5 F. Relations -708 .000 ~.348 ‘789 .623 
6 M. Designs *.679 .175 -.138 .670 .480 
7 Verbal 36 .407 «491 347 212 286 
Non-verbal 651 602 351 429 547 


70/t 


CO O SS SS 
1. See Figure on p. 17. 


2. Guilford, J.P. Op. cit., pp. 489-490- 


a 
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ROTATION OF CENTROID FACTOR LOADINGS 


Originalaxes ~~ x 
Rotated axes- p Geos 
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A study of the table, however, reveals that the unrotated 
loadings are easier to interpret than the rotated ones. - Assuming, 
for example, that there is a general factor in all the tests, 
the rotated first factor loadings would contradict that assumption 
in the case of Form Relations, Vincent Models and to a certain 
extent in that of Memory-for Designs. Under these conditions, 
the writer suggests that interpretation be confined to the unrota- 
ted factors alone, where in any case the first factor may be 
considered to have an identity asa general factor in the sense 
Burt uses the term. In the following interpretation only. the- 
unrotated factor-loadings are being considered. 


FACTOR I 


Interpreting this as the general factor, the saturations are 
positive in.all cases and in order of size rank as follows : 
Kohs’ Block Design, Form Relations, Memory for Designs, 
Vincent Models. Group Test 70/1, Cube Construction, Group 
Test 36 and Passalong. 


Kohs’ opinion about his test, namely, that it is a good 
measure of general intelligence seems to be borne out by the 
findings of the present research, Form Relations and Memory 
for Designs rank next to Kohs’ Block Design in order of their 
general factor saturations. This seems to confirm the finding ‘of 
Linet, Fortes?, Clarke? and others that tests of space-perception 
are effective measures of. Vincent Models also shows a high 
saturation and seems to call for general intelligence to a 
considerable extent. Group Test 70/1 follows Vincent Models 
and does not seem to be as highly saturated, with the general 
factor as Slater’s own description of the test might lead one to 
expect. Group Test 36 is placed last but one and shows 
an unexpectedly low saturation. ` This combined with the 
high reliability of the test strongly suggests that the factorial 
structure of the test is only incompletely represented in the 
analysis. This was expected since there is no other verbal test 
in the battery. Passalong is the last test in the rank witha 
saturation of only .358 in the factor in question, This coupled 
with the author’s finding reported elsewhere that the test is the 
most unreliable of all the tests studied implies that the test is not 
suitable for use with children of this age. 


1. Line, W. “The growth of visual perception in children”, The British 
Journal of Psychology, Mon. Supp. 15, 1931. 

2. Forte, H. “A New Application of the Theory of NeogenegSis to the 
Problem of Mental Testing”, 1930, Ph.D. thesis in the London 
University Library. 

3. Clarke, G. “The Range and Nature of the Factors in Perceptual 
tests”, 1937, Ph.D. thesis in the London University Library. 


FACTOR II. 


The bi-polar factor has positive loddings in the case of 
Group Test 36 and 70/1, Passalong and Kohs’ Block Design ; 
and negative in the case of Form Relations, Vincent Models, 
Memory for Designs and Cube Construction. The loading in 
the -case of Passalong, Kohs? Block Design and Cube =Con- 
struction are too small to merit serious consideration. The 
loadings in the case of the Group Tests 36 and 70/I are not only 
positive but also numerically the highest, suggesting, therefore, 
that the factor resides with these two non-spatial-tests. It is 
rather curious that Group Test 70/1 aligns itself with Group 
Test 36, for according to Slater’s description the test is at least 
as much non-verbal as it is non-spatial. In a bipolar situation, 
such as the present one, the test could have. been more naturally 
expected to side with the spatial group of tests, since introspec- 
tive analysis of the mental activity called for in answering this 
test seems to suggest that the test performance does involve a 
spatial element, however inconspicuous. 

It is to be rather regretted that the nature of the present 
evidence does not allow a very clear interpretation of the factor 
in question, In investigations of this kind, non-general and non- 
spatial factors (that is, factors with negative or insignificant load- 
ings in spatial tests) are usually interpreted in verbal or symbolic 
terms. The presence of the factor in Group Test 70/1, however, 
makes such an interpretation impossible. The only significant 
point in which Group Tests 36 and 70/1 seem to differ from 
Form Relations, Memory for Designs and Vincent Models is that 
while response in “the former follows quickly upon the perception 
of the problem, in the latter ittends to be much slower on 
account of the thinking or mental manipulation involved. It is 
proposed to name this factor as “Perceptual Speed”. The 
interpretation is, however, rather speculative and would need 
further confirmation. 

A word may be added here about the importance of the 
general factor. A study of Table 3 reveals that while the first 
factor accounts for 37.7 per cent of the variance, all the other 
factors together account for only 14.1 per cent. This means that 
not only is the first factor far more important than the second 
(perceptual speed, accounting for 5.9 per cent of the variance), 
but also than all the others combined. The finding is in 
agreement with Burt’s' view that the educational performan- 
ces of children of 11 years of age are largely determined 
by a general factor, which accounts for 30 to 50 per cent 
of the variance, the more specialised group factors accounting 
together for about 10 to 20 per cent of the variance only. The 
finding of the present tesearch is further in agreement with 


I. Burt, C. ‘Symposium on the selection of pupils...1, General 
Survey,” B.J.E.P., Vol. 17, 1947» P- 60. 
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Vernon’s! report that in seven typical factor analyses carried out 
during the war in the British Navy and the Army, the g factor 
obtained 24 times the'variance of the other factors combined. In 


the present study the general factor obtained about 2.7 times the 
variance of the other factors combined. 


The main facts of the present factorial study may now be 
summarized, 


I. There is evidence for a general factor which seems to 
account for most of the variance in question, 


2. There is some evidence for a bipolar perceptual-speed 
factor. On account of the fact, however, that it accounts for 
only 5.9 per cent of the variance, it is suggestted that not 
too much significance should be attached to its existence in the 
analysis, The fact that none of the first factor residuals were 
significant, as judged from the criterion of even twice the 
standard errors of the original correlations, would even suggest 
that the factor may to some extent be a product of sampling 
fluctuations, McNemar’s study would strongly support this 
possibility*. 

3. Since the second factor appears to reside with the non- 
spatial rather than the spatial tests, it may be concluded that as 
far as the evidence of the present research is concerned, there is 
no evidence for a spatial or practical factor. The finding is in 
agreement with the finding of Slater reviewed earlier (p. 11), 


4. As far as the three performance tests used in this study 
are concerned, it may be concluded with a high degree of confi- 
dence, that since the second factor loadings in all the three tests 
are extremely small, the factorial structure of these tests seems 
to be more or less exclusively determined by the general factor, 
This contradicts the claims of Alexander and Drew regarding the 
existence of a practical factor at this age. The evidence 
supports Burt’s view that, when used with young children the 
tests in question are mostly measures of general intelligence. 


5. Since the performance tests used in this study are 
measures of general intelligence only, their use with young 
children cannot be justified on account of the heavy time 
expenditure involved in their administration. The same object 
can be achieved equally well by employing suitable group tests, 
This is in agreement with the recommendations made by Price® 
and Harrell! regarding their adult subjects. 


EV , P.E. “Research on personnel selection in the Royal Navy 

; iidr ihe British Army”, The American Psychologist, Vol. 2, 1947, 

ai NN Q. “On the sampling errors of factor loadings”, 
Psychometrika, Vol. 6, 1941, pp. 141-152. _ n a aS 

3- Price, E.J.J. ‘The nature of the practical factor (F)”, British 
Journal of Psychology, Vol. 301,19 40. s A hi 

4 Harrell, W, “A factor analysis of mechanical ability tests, 
Psychometrika, Vol. 5, 1940, p. 27. 
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6. The group tests of space-perception employed in this 
study measure general intelligence effectively. In this respect 
they seem to be even more effective than the verbal tests. This 
conclusion is in agreement with the earlier conclusions of Line, 
Fortes and Clarke regarding the nature of abilities sampled by 
different kinds of group tests of space-perception.- 

In brief, therefore, as far as the question of the measura- 
bility of practical ability in young children is concerned, the 
factorial results of the present investigation support Slater’s 
conclusions regarding the absence of the practical factor at 


_I1 plus. 


Before concluding the evidence on the measurability of 
practical ability at II plus, however, it may be recalled that the 


“recommendation that the age of entry to technical schools 


should be 11 plus instead of 13 was first made in the . 
United Kingdom by the Spens Committee in 1939. But if 
one studies the Spens report carefully, he will find that 
the considerations which prevailed with the committee 
in making the recommendation were for the most part + 
non-psychological. Some of the considerations, in their own 
words, were these “The Grammar Schools have hitherto 
secured the majority of the more gifted pupils from the 
primary schools by means of the selective examination at 
the age of 11 plus. Secondary schools of other types, 
more especially selective Moderně Schools, have secured 
those candidates on the examination list who were not 
able to gain admission to Grammar Schools. Thus up to the 


present the Technical Schools have been ata great disadvantage “7%. 
in respect of the quality of the pupils who were admittted tog”@ p 
them at the age of 13+...”4 And further “This state of affainf@> i 


has had a serious social consequence. The natural ambition 
the clever child has been turned towards the Grammar Sch 
and the professional occupations rather than towards Techni 
High Schools and industry. This tends inevitably to create 
disproportion in the distribution of brain power as between wha 
may be broadly termed the professional and industrial worlds, 
Furthermore, there is the regrettable and undesirable difference . 
in social esteem. We are concerned to secure and to emphasise 

the parity of all types of secondary school but there is no point 

at which this is sociologically more important than in regar 
the relative position of the Grammar Schools and the 
Technical High School”?. It cannot be denied that c 
such as these are important; it will also be 
administrative machinery cannot always be 

accordance with the psychological requirements o: 
Nevertheless, it is necessary to recognise that 


1&2. Secondary Education with Special Reference to 
and Technical High Schools, His Majesty's 
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this administrative innovation of altering the age of entry to 
secondary technical schools from 13 to 11 plus is based on consi- 
derations of social and administrative convenience and not at all 
on any sound psychological facts relevant to the situation. 

To say the least, the psychological evidence bearing on the 
measurability of practical ability at 11 plus is highly conflicting. 
Until some more conclusive evidence is forthcoming, the issue 
concerning the possibility of selection for secondary technical 
schools at 11 plus must be regarded as an open question. 
Meanwhile the views of the psychologists and the technical school 
teachers mentioned earlier serve to warn us of some of the 
dangers that a premature scheme of classification may involve, 


We may next examine two important assumptions—one 
concerning the types into which children are supposed to be’ 
classifiable and the other concerning the inborn -nature of general 
ability and special aptitudes which so often seem to underlie 
the proposals for selection of children for different forms of 
secondary education at an early age. 


Types of Children 


Proposals for allocating children at 11 plus to different kinds 
of secondary education often postulate that children belong to 
different types and that they remain true to their types. Of 
course, a practical scheme for classification of children into various 
groups studying different Čourses of instruction need not neces- 
sarily assume typological differences in the subjects ; its justifica- 
tion may well lie in a given practical necessity such as that in a 
highly complex civilization like ours, a certain number of 
people must be set apart to specialise in the execution 
of highly technical jobs regardless of whether individual 
differences in aptitudes exist or not. But it makes a good 
deal of difference to know whether a particular scheme of 
classification is being adopted merely on account of the practical 
requirements of the situation or whether it is an inevitable con- 
sequence following from the marked native differences in ability 
and aptitude as exemplified by the subjects concerned. If the 
former is the case, not too much respect need be shown to any 
current classificatory tradition whether in the field of education 
or elsewhere. If, however, the latter is true, there may be 
some justification for care shown at the earliest opportunity in 
pigeon-holing individuals strictly in accordance with their 
class-attributes, as then such classification would be in the interest 
of their own happiness and development of abilities and aptitudes. 
The reason why in the opinion of the writer the framers of the 
1944 Act in England and Wales seemed to have assumed that . 
children belong to different types is suggested by the emphasis 
put on the terms “Ability? and “Aptitude” in the text of the Act. 
It is probable that the argument which guided the administrators 
in framing the Law was that since children possess different kinds 


@ 
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Years and whith“ 
p g Statutory regus 
lations leave us in doubt about the matter, eport.distin- ` 
guished between three types of children thus : 

I. “...the pupil who is interested in learning for its 
own sake, who can grasp an argument or follow a piece of con- 
nected reasoning . he is interested in the relatedness of related 
things, in development, in structure, in a coherent body of 
knowledge ..”? 

2. “...the pupil whose interests and abilities lie marked 
lyin the field of applied science or applied art... He often 
has an uncanny insight into the intricacies of mechanism, whereas 
the subtleties of language construction are too delicate for him’?.2 

3. “...The pupil in this group deals more easily with 
Concrete things than with ideas. He may have much ability, 
but it will be in the realm of facts ..he is interested only in the 
moment, he may be incapable of a long series of connected steps ; 
relevance to present concerns is the only way of awakening 
interest, abstractions mean little to ‘him ..”.3 . 


It was further expressly stated in the report that the first 
two kinds of pupils are those for whom the grammar school and 
technical school types of education are suitable respectively. No 
type-name was given to the third kind of pupil, but it was 
implied that the education likely to be suitable for him is that 
available in the senior schools (now secondary modern).* 

Typological thinking is a very ancient mode of thinking 
and there is neither space nor time to enter into its history or 
the discussion of the various forms it has taken.. Suffice it to say 
that even the most cherished typological theories (such as the 
extraversion-intraversion theory of Jung) have been found to be 
extremely artificial and simplified in their estimation of the 
observable variety and variability which seem to be exhibited in 
human personality considered emotionally, intellectually or from 
any other angle. 

There is, however, one research by Dempster which was 
particularly designed to throw light on the question of types in 


Curriculum and Examinations in Secondary Schools, His Majesty's 
Stationery office, London, 1943, p.2. 

2. Ibid. p. 3. 

3: Ibid. p. 3. geil: 

4. For different meanings of the term ‘type’ and history of typology see 
W. H. Hammond's ‘Factorial Analysis in the Study of Types’ + 1941, 
M.Sc. thesis in the University of London Library. See also in this 
connection “A Statistical Study of Physical and Mental Types”, by 
I. Cohen, 1940, Ph.D. thesis in the University of London Library. 
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school children, The exact purpose of the experiment was ‘to 
describe and compare groups of secondary (now secondary gram- 
mar) and senior (now secondary modern) school boys in terms 
of estimated factor scores.’ Fifty two secondary school boys and 
43 senior school boys who had entered their respective schools 
only four months earlier, were given a battery of 28 tests intended 
to measure, among other things, verbal, reasoning, memory and 
spatial abilities, the tests calling for spatial ability being the 
N. I. I. P. tests for Space Perception, Form Relations, Memory 
for Designs and Tracing. The intercorrelational data were 
analysed by the centriod method ; three factors being interpreted 
before and four after the rotation of axes. Necessary regression 
equations were calculated to give estimates of rotated and 
unrotated factor scores for each individual. The main conclusion 
arrived at in the research was that ‘“‘...(the estimated factor 
scores)! showed that the population as a whole tended towards 
an even mental development, and that the general factor for the 
battery almost exactly divided the population into the Secondary 
and Senior groups of which it was composed... An examina- 
tion of the profiles constructed from the estimated factor scores 
for each individual, showed that there were no definite ‘‘types”’ 
Except for the classification by the general factor for the 
battery, those suggested by the estimated scores for the other 
factors did not conform to the present grouping, but suggested 
sub-groupings within both the Secondary and Senior groups”.? 
It might be added here that the inclusion of a comparable group 
of junior technical school boys in the same experiment by 
Dempster would not have been avery desirable matter, for the 
technical group would have becn inevitably older than the secon- 
dary and senior groups by at least two years and thus would 
have adversely affected the homogeneity of the population as a 
whole. Dempster confirmed the findings of this experiment 
by carrying out another investigation which was described 
earlier (page 7). 


Dempster’s conclusions accord with the criticisms which 
Thorndike advanced against multiple type theories as long ago as 
1914, Hewrote: “There are no sorts or types of minds that 
stand out clearly as birds, fishes and worms do amongst 
animal forms.. Instead of a few ‘pure’ types or many ‘mixed’ 
types, there is one type “mediocrity . supplementary types 
are invented to help out the discrepancies between the imagin- 
ed types and the real distribution of individuals.” 


1. The bracket is the present writer's. 


2. Dempster, J. J. B. “An Investigation into the Use of Estimated 
Factor Scores in Describing and Comparing Groups of Secondary 


and Senior School Boys of 11 Plus”, 1944, M.A. thesis in the London 
University Library, p. 129. 
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Concerning the inborn nature of General Ability and 
Special Aptitudes 


A second assumption related to, in fact implied in the first 
assumption is to the effect that differences in ability and aptitude 
are mostly inborn, for unless the assumption is granted, measures 
of these functions will be- under no great necessity to remain 
conetaat and may later falsify any classificatory scheme adopted 
at II plus. 


. As regards general ability, the assumption may be 
granted, although it may be pointed out that even with regard to 
intelligence there is evidence from a number of long-term studies 
that 1. Q. if not very unstable is at least not quite as 
constant as it has been commonly presumed. But what about 
the measures of special abilities ? Are these functions inborn and, 
therefore, relatively constant or are they the product of training 
and environmental influence, and therefore, relatively inconstant ? 
To be more precise, what is the relative influence of heredity and 
environment in their determination? A brief examination of 
this question with respect to practical aptitude is in place. 


Unfortunately there are no suitable long-term studies or stu- 
dies employing matching techniques on this subject and until evi- 
dencg from such studies is available nothing can be professed with 
any great certainty regarding the innate or environmental basis 
of this function, as also regarding its constancy or other- 
wise over along period. Burt's view that practical ability is 
more dependent on interest, opportunity and experience than on 
inborn aptitude has already been mentioned. An examination 
of some of the evidence bearing on the three practical factors, m?, 
F and k would on the whole seem to support Burt’s view. It 
must be stressed that the mere appearance of a certain factor in a 
given group says nothing about whether the factor is inborn or a 
product of the environment. or about the extent to which it is 
determined by both heredity and environment. If, however, a 
factor which appears in one group (say a group of 14 year old 
boys), fails to appear in another (say a group of 11 year old 
boys or 14 year old girls), the difference between the two groups 
being only with regard to their past experience, the suggestion 
that the factor in question may have been conditioned by train- 
ing and experience becomes plausible. With this in mind, let us 
briefly consider some of the relevant data bearing on the different 
practical factors, 

About m, there appears to be good agreement among investi- 
gators that the factor isto a considerable extent dependent on 


Fi tent interpretation of evidence of this kind see C.M. 
Eleming's Adale tnc its Social Psychology, Routledge & Kegan , 
Paul, Ltd. London, 1948, particularly Chapter IX on Variety and 
Variability, pp. 87-117. 

2. m is J. W. Cox’s symbol for mechanical aptitude. 


I. 
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previous training. The verbal mecium.in which certain of Cox’s 
tests are answered, the special knowledge of wheels, pulleys, levers, 
etc. required in answering all his tests, the fact that Cox failed to 
find evidence for m in his girl subjects, coupled with the evidence 
of Rao’s investigation! strongly suggest that the factor in question 
does not denote any inborn aptitude as was believed by Cox, but 
is largely a product of training and experience. Regarding F, the 
position is more difficult to decide. Alexander’s own groups con- 
sisted all of older subjects, except one whose findings were not 
reliable for reasons steted earlier (page 4). Drew’s evidence 
reporting the presence of F in 11 year old subjects also cannot be 
treated seriously for reasons given on page 5. About k, again, 
nothing can be said conclusively, although there is some reason to 
believe that the factor is not entirely free from environmental 
determination. There is considerable evidence (Drew’s, Slater’s 
etc.) that in young subjects, say below the age of 12, spatial tests 
are measures of gonly. This coupled with Clarke’s failure to 
report evidence for this factor in his population which consisted of 
girls only, lends support to the view that k may also to some 
extent be a function of one’s education and experience. Some of 
Clarke’s remarks are particularly instructive in this connexion, 
Comparing his factorial results in which no evidence was found 
for k with the earlier findings of Koussy, he wrote: ‘Two pssi- 
ble explanations may be put forward for the difference between 
our own and Koussy’s results. Koussy’s population was boys, 
ours was girls, and there are many suggestions that the former are 
subjected to differentiations which might produce. a factor such as 
k...This, for the present, seems the most likely possibility.’”* 
Commenting on Alexander’s and Cox’s investigations, he further 
wrote ; “Alexander and Cox have found group factors operative 
in other non-verbal material involving the appreciation of spatial 
relations, namely, in performance tests and tests of mechanical 
ability respectively. These, however, must be taken (until other 
evidence is available) to be expressions of differential training and 


experience, and not evidence for a universal space factor such as 
k might well have been...’ 


The main conclusions that seem to emerge from the discus- 
sions undertaken in this study may now be summarised : 


(1) The evidence on the measurability of practical ability 
at II plus is conflicting. undersuch uncertain conditions, the 


allocation of young children to technical education at 11 plus 
cannot be justified. 


(2) The validity of the typological and related assumptions 


Rao, K G R. “Comparative Value of Certain Verbal and Non-Verbal 
è (Primary Perceptual) Tests and Their Relation to Tests of Mecha- 

nical Ability”, 1933, Ph.D. thesis in the London University Library. 
Clarke, G. ‘The Range and Nature of the Factors in Perceptual Tests » 


1937, Ph.D. thesis in the University of London Library, pp. 154-155- 
3- Clarke, G, Ibid., p. 157. 
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concerning the inborn nature and constancy of the practical 
function are open to question, 


The Hadow Committee of the United Kingdom had after a 
careful examination of the question regarding the age of admission 
to junior technical schools in the light of the evidence then 
available, suggested “We think that it is highly inadvisable 
that a boy or girl should be placed at so early an age as that 
of 11 in a school planned to give a course of definitely vocational 
education. The arrangement by which pupils are admitted to 
junior technical schools at the age of 13 greatly diminishes the 
risk of committing the childto a course which may ultimately 
prove unsuitable, and we accordingly recommend that for the 
present the normal age of entry to these schools should remain 
fixed at 13.” The present study would entirly support such a 
recommendation, 


1. The Education of the Adolescent, His Majestys’s Stationery Office 
Londen, 1920, p. 67+ 


